Abstract
encountering new situations or people [4] . Low approach may present challenges for young 
52
Increasing children's persistence and reducing their reactivity may be a mechanism to 53 improve children's cognitive and academic outcomes, provided that there are direct effects of 54 temperament on these outcomes [9] [10] [11] .
56
To estimate the direct effect of temperament, we need to account for the fact that children's 57 temperament may influence parenting [12, 13] , which in turn, is known to influence 58 children's cognitive and academic outcomes [14] . Maccoby et al [13] showed that 59 temperamentally difficult children (i.e. high emotional intensity, difficult to calm) received 60 less teaching from parents at 18 months than temperamentally easy children. However, Dixon 61 et al [12] found mothers engaged in more high quality play with temperamentally difficult 4 62 than easy children. Parental engagement in play and cognitive stimulation activities has 63 positive impacts on children's outcomes [14] , and differential parental engagement for 64 temperamentally easy and difficult children might, in part, explain effects of temperament on 65 cognitive and academic outcomes.
67
While some studies have examined the direct effect of temperament on cognitive and 68 academic outcomes, most involve limited adjustment for confounding [2, 5, 15] . The few 69 studies that accounted for parenting suggest a direct effect of temperament on outcome [ [18] We used the log-likelihood ratio to test for interactions between temperament 185 and parenting. As no interactions were found, the CDE generates the same result regardless 186 of the level at which the mediator is set. Therefore, we set the mediator to its mean value (m).
187
The CDEs were estimated from linear regression models of the form: assume that the mediator is normally distributed and hence used the normal density function.
200
In the normal density function, parameters used to obtain probabilities were the observed MSMs were performed separately for temperament reactivity, approach, and persistence. Analyses were performed using STATA 13.0 (StataCorp, College Station, TX).
212

Multiple imputation
213
Twenty imputed datasets were generated under the missing at random assumption [31] . The Table 2 : Effect estimates of temperament reactivity, approach, and persistence at ages 2 to 3 years on child outcomes at ages 6 to 7 years We found evidence for a direct effect of temperament at 2-3 years on children's cognitive 261 abilities and academic outcomes at ages 6-7 years. Of the three temperament dimensions, reading scores and 0.14 SD mathematic scores in 8-10 year-olds.
Confounders of X-M or X-Y
272
Reactivity was negatively associated with cognitive and academic outcomes, with the largest There is evidence of a CDE of temperamental persistence, approach and reactivity at ages 2-3 318 years on cognitive and academic outcomes at ages 6-7 years, but the effects are small. The 319 largest CDE observed was for persistence on verbal ability but corresponded to only a 0.11 320 SD increase in verbal ability for every 1 point increase in persistence. 
